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Objectives Some paper claim thyroidectomy decreases snoring and sleep apnea symptoms
and the opposite. The aim of this study is to evaluate and compare the effects of sleep apnea

and snoring by total thyroidectomy and radioactive iodine (RI) therapy.

Methods A total of 88 patients who underwent total thyroidectomy and Rl therapy for thyroid
cancer in the outpatient clinic of the department of surgery of a general hospital were recruited.
Interviewers completed their demographic data, past medical history, and data on total thyroidec-
tomy and sleep apnea with snoring, and also preoperative and postoperative Pittsburgh Sleep
Quality Index (PSQl), preoperative and postoperative Epworth Sleepiness Scale (ESS), preopera-
tive and postoperative Snoring Index (Sl), preoperative and postoperative global life satisfaction

(index of well-being) scale, and postoperative Beck Depression Inventory.

Results The Wilcoxon Signed Ranks Test showed PSQI preoperative-postoperative p=0.750,
ESS preoperative-postoperative p=0.000, S| preoperative-postoperative p=0.034, life satisfac-

tion preoperative-postoperative p=0.216 (based on negative ranks).

Conclusion

therapy.

KEY WORDS Total thyroidectomy - Radioactive iodine - Sleep apnea - Thyroid cancer -

Upper airway - Snoring.

The above results indicate that snoring and daytime sleepiness increased after to-
tal thyroidectomy and Rl therapy, suggesting that the patency of upper airway (UA) was reduced
or the collapsibility of the UA increased after total thyroidectomy and RI therapy. That is, the above
results indicate that sleep apnea and snoring were aggravated after total thyroidectomy and Rl
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AN 2w Y22 I AR & (thyroidectomy)©]
o, FQof upet A AAA & (total thyroidectomy) - B
A 8 @ =] & (radioactive iodine therapy, ©|3} RI therapy)
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o Ame e T A Qe EARE M9 Kho] 22
< T35k Aot} Eg, M 2219 AlA Fof] A
ZE2EA 9 Egor fA S sh=tl, vhef A =2 A
o7} WA 11-87F2] RI therapy & Wrofof ghct?

2014 nl=t=rH o) eks] o] Ao =4A] &5 (interna-
tional classification of sleep disorders)ol] 2|5 SHBHAT
Sl (sleep related breathing disorders)<= #H2Ad4=H
T8 Z(obstructive sleep apnea, ©|5F OSA), 34 44

A A
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3 8Z=% F(central sleep apnea syndrome), $=H%
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7] Aol (sleep related hypoventilation disorders), ~H34H
A AFAEZ Aofi(sleep related hypoxemia disorder), L&l
P SA G4 W (isolated symptoms and normal
variants) 0.2 o] 2 et E3F 20134 uj =t 2]8)3] o)
HI I Aol st HEAEAE 93 A A (The
AASM manual for the scoring of sleep and associated events)
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8t QOL 2)& 1A 2Ql RiojlA dub=el o] Ees
27481 Mol QOL 12 A w3t vf 0%, Al &

=g EH 7o B71E 57 Hof 9lo] el i
AHAE YEPATE QOL 2 =S 9
= WMEEE ok
QOL ZUJ% ARg-3to] HREA QL 4o WHE= 5 o} Hofh

A7t ==

St=T Beck 2
Inventory, BDI)
=573 B7EE A8liA Becko] 7HESEAL 1991 Lee®}
Song”o] $-2|HZ HAG Beck ¢ =5 AMESIYCE?S
Beck &3 == 9257430 AA A, A4, 5714, A4
/& Ul 21ede= A E0] Sl A7k HalA 4
Atott, o] HAk= 540 B =F Likert A&7} ofy e} 54
O] =g HHd = FAIA QI A&t SHA FEH
HAEol A9 ARl dHE EEehs HA Ae £
=Y 7 e Aol EAolrh w3 (H¥H=03, @W=1%

=X (Korean Beck Depression

o o[o of

(328, @H-3802 st 7 £ A0 Bastol
9 T 2 2] 149 3] Wels 0N 639
ofe}. W47t £ e E 9% AR 52 onjgi)

Xtz 24

Table 1. Demographic data

I A FHEA R RS SHHCR skl e A
=-9] Apol&

(Wilcoxon signed rank test)2 A1 ]3}93\@. F|Zof HAH &
> 100“‘(‘*7% 20, A&} 80)°] 4
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G 638 EE 5 032 Xﬂﬂs} B A
Al AR E994 A RS W HF 887 (A 18, o

=
0% B4t B 4 885 STl Al

=7
FEEPHFO| A2 E 2Tt 7P 4= Qe n g of-gi
Bt A (paired t-test)= AA|BloJoF 3t ZF 5o 49

S
7} W
HE2 FAE] glom @ Wilcoxon F3 A4S 319
o}, ARSRISHA ARl tiato A= 1 S AAIS
A= EA412 [BM SPSS Statistics 22.0 version(SPSS Inc
cago, IL, USA)- ©]-&-5}3itt.

QI 1 F FA= 18
W o2k 70 o] %k Z%xﬂ tfAdALe] ol 48,78+

9.508A (AL 49.11£10.742, A2} 48,70£9.248)F o1 SA|
st oz foulgh Aol YATHN =41.666, p=0.143). 2
e ol A 887 5 ml&o] 3%, 7120l 857l . wA
o] 7BF ml& 71 &2 1 179] w&oellaL, of#ke] 737

10 rl

Thyroid cancer patient (n=88)

Variables Men (n=18), Women (n=70), Total mean, 2 ot
meantSD meantSD mean=SD
Age (year) 49.11+£10.742 48.70£9.248 48.78+9.508 41.666 0.143
Marital status (unmarried/married) 1/17 2/68 3/85 0.317 0.574
Body weight (kg), preoperative 68.52+11.576 63.13+10.698 64.246+11.036 51.755 0.169
Body weight (kg), postoperative 71.17+£8.403 61.13+£10.013 63.18£10.483 37.671 0.190
Height (cm) 170.56£5.701 159.34+4.530 161.64+6.581 67.572 0.000*
Body mass index (kg/m?), postoperative 24.43%2.341 24.049+3.628 24.13%£3.396 59.831 0.445
Education (year) 13.61£2.893 11.76+3.805 12.14£3.699 15.162 0.126
Postoperative duration (month) 6.17+1.339 7.74%2.647 7.42+2.513 13.312 0.347
Beck Depression Inventory, postoperative 6.11+6.799 7.47+7.807 7.19+7.594 21.433 0.613
Snoring, preoperative 11/18 16/70 27/88 9.853 0.007*
Sleep apnea, preoperative 3/18 2/70 5/88 5.487 0.064
Mouth dryness, postoperative 5/18 35/70 40/88 2.852 0.091
Recurrent laryngeal nerve injury 0/18 1/70 1/88 0.260 0.610
Node dissection 6/18 25/70 31/88 0.036 0.850
Cancer size (cm) 0.99+0.833 0.83+0.411 0.87£0.525 11.425 0.834

* 1 p<0.05, t: ¥ test. SD : Standard deviation
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L olo]

A =99

682 Hl-&-Z B4 om FA S fo] th(’=0.317, p=
0.574). AA| A = A HHAlT2 64.25+11.036 kg
(A} 68.52+11.576, @12t 63.13+10.698)0] ¢} .1 EA5}2]
o7 Fough 2tol= ¢lAlh(’=51.755, p=0.169). A o
Aol b & HAAFES 63.18+10.483 kg(FAF 71,17+
8403, &J2} 61.13+10.013)0] Q0 EA8HA 2lo|= I9iTh
((’=37.671, p=0.190). A 2] B4l 161.64+
6.581 e (A 170.56+5.701, &=} 159.34+4.530) 901 &
At oz §ou|gt zfolE YetH A thH(y’=67.572, p=
0.000). A4 2] =% & Hat A &=F A4=(body mass
index, ©8} BMI, ke/m?) 24.13+3.396( <} 24.43+2.341,
o2} 24.049+3.628)01 9l o™ FA T 0 &2 {-oJu|g Aol =
AATHU’=59.831, p=0.445). HA| diFAL9] HF wWL&FE
2 12.14+3.6999 (A} 13.61 £2.893, ]2} 11.76+3.805)0]
Qo AR foju|gt xfo|E Ho|A] oFfr(’=
15.162, p=0.126). ALt dAY] o & Bt 7|7 742+
251370 L (A 6.17+1.339, &} 7.74+2.647) 2 YEFFS
o FAIA Zfol= 1t (’=13.312, p=0.347). =& & -
29 A== =43t Beck Depression Inventory(©]3} BDI)
O] A= 7.1947.594(F A} 6.11£6.799, oA} 7.47+7.807) %
o ZASH R Foulgt Zpo|F HolA] Ghfrh(y’=
21433, p=0613). =& A FZo|9 7|22 HMA A o= 88
H 3 5SHEA 201 F 129, A&F 70 F 16%)0]%loH
BAHORE Fou|gt ZpolE B rh(’=9.853, p=0.007). &

Table 2. Ranks of variables
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A 2§l
gk Z}o| 5 Ho|z] PITHy*=5.487, p= 0.064). & F ¢ o}
59 T HA 88 F 4578 0]%=Hl, L 5 HA 189
% 5%, A= 709 F 35909l o FASHA o8 fou|
gk Z}o| & Ve ] QFokTh(1’=2.852, p=0.091). A4 A4
A& 5 e A= (ymph node dissection)©] ©]F0]%1
9= AA B4 889 5 319oldEl 1 Foll A= 18
% 6%, 9A}= 707 F 2590 qdt). o] Avk= 5
Ao g2 Joju|gt zpolg ol ekokrh(x’=0.036, p=

850). == - YERT 9E3] A1 £ (recurrent laryngeal
nerve injury)= A 4} 887 5 10| o o2} tiAdt
oA 1ol FAA Afol= HolA] ehkth(x’=0.260,
p=0.610). AAE /A4 229 A27]= 7tRet A2 F 7t
% Zdol7k 71 Ao 2 Yehy it HA| diidxte] AAIH 4
Aok 22 9] 744 71 F8-0] Bt 2= 0.87+0.525 em(H
2} 0.99+0.833, 92} 0.83+0411) Qo0 EA A 07 49|
gk Zpo] & UERNA] ekt =11.425, p=0.834).

2)
Wilcoxon -2 =g A ¥2] &9l tha 2t
G 2). A AdAle T BAMY 8= A= 4159 Pitts-

(&
H

n Mean rank Sum of ranks
PSQI Negative ranks 18¢ 20.42 367.50
Preoperative-postoperative Positive ranks 21° 19.64 412.50
Ties 49¢
Total 88
ESS Negative ranks 13¢ 21.38 278.00
Preoperative-postoperative Positive ranks 38° 27.58 1048.00
Ties 37"
Total 88
S Negative ranks 15¢ 18.87 283.00
Preoperative-postoperative Positive ranks 27" 22.96 620.00
Ties 46
Total 88
Life satisfaction Negative ranks 16 17.88 286.00
Preoperative-postoperative Positive ranks 22¢ 20.68 455.00
Ties 50
Total 88

°: PSQl-postop<PSQl-preop18, * : PSQl-postop>PSQl-preop, © : PSQI-postop=PSQl-preop, 9 ESS-postop<ESS-preop, © : ESS-postop>ESS-
preop, ' : ESS-postop=ESS-preop, ¢ : Sl-postop<Sl-preop, " : Sl-postop>Sl-preop, ' : Sl-postop=SI-preop, ! : Life sat-postop<Life sat-preop,
: Life sat-postop>Life sat-preop, ' : Life sat-postop=Life sat-preop. PSQI : Pittsburgh Sleep Quality Index, ESS : Epworth Sleepiness Scale,

Sl : Snoring Index, postop : Postoperative, preop : Preoperative
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burgh =HE] A X]4=(total n=88)+= =2
S0 Hat 29 2042, 293 367.500] 2k ko] 49]
(n=21"2] 790l Bt =9 19.64, =12 412.5001 9. &
59| BESL n=49Qit}. 547 WA R EA R M3
FHEY W7 E(total n=88)= 22] <=9 (n=13%29 AL
of H+t *%’4—5 21.38, 2913+ 278.000] 31}, ko] 4=9]
(n=3892] 790l Hat =)= 27.580] %L, 43S 1048.00
o]glon, FE2| 9= n=372 FEE el 5
I AP @ e =g H30] FEzo] A|4(total n:88>t &
9] £=9l(n=1592] 7ol Ht <=%+= 18.87, == 283.00
01131, O] &= (n=27"2] Aol B == 22.96, <9
2 620,000]9001, 50 AL n=46'0] FESE e}
gtk 24 WA @ e =27 A3 4k R T (n=
8= =9 =91(=16)9] ol Bt =91 17.88, =%
2 286,001 4, %] £9(n=2292] Ao B 9=
20.68, =932 455.000190.0 1, FE2] = n=509]
255 Ueh i

49 (n=1892] %

Wilcoxon £5 &2|2™ EAI(3 3)

Wilcoxon #3914 2] Aat= vt 2ok A
AAA & PAH] 2 EARE 59 Pittsburgh =H<] &
A4=(PSQD+= EAA L& oJu]7} $1 31 eh(Z=-0.319, p=0.750).
PSQI9] 9] *H«l T2 367.50, ¥ =919 T2 41250
O & zpol7 U= A AR p=0.750>0.0501 22 A A
AAET P RO AR A5 Zo]7} ekl & 4= ¢
THGE 2). 1A AAAl T A 2 e Ex]7 A9 Ep-
FES H7HHZ(ESS)9] Alol= BAZ R {9
o] 3t tH(Z=-3.651, p=0.000). =2] =91<] T2 278.00, %
o] =919 g2 10480002 AfolE Ut o™, p=0.000
<0.0501 82 I AEA e WA 805X R X5

FroulRt Zpol 7} QlEa & 4= ATHEE 2). ZZo] A=(SD9

worth

Table 3. Test statistics of Wilcoxon signed ranks test

A AAA G PAM 2052 & A9 Aol 54
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op-postop : Preoperative-postoperative

Table 4. Mean data of variables on total thyroidectomy and radioactive iodine therapy (n=88)

Total thyroidectomy PSQI PSQI ESS ESS N N Life sat Life sat

and Rl therapy -preop -postop -preop -postop -preop -postop -preop -postop
Mean 4.50 4.49 4.69 6.07 4.08 4.69 66.14 68.18

SD 3.394 2.812 3.511 4.291 3.963 4.522 19.383 19.449

ESS : Epworth Sleepiness Scale, Sl : Snoring Index, PSQI : Pittsburgh Sleep Quality Index, Life sat : Life satisfaction, preop : Preopera-

five, postop : Postoperative, SD : Standard deviation
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